Abstract. Micropropagation involves the risk of somaclonal variation among the regenerated plants. It is possible that the components of the nutrient medium, especially growth substances, increase the frequency of variation.
Introduction
Micropropagation is an efficient means of producing plantlets of Elatior begonia. This propagation technique does, however, involve the risk of somaclonal variation. There are only few reports on the tissue culture of Elatior begonias which give informationabout the uniformity of the regenerants (Hilding and Welander 1976, Mikkelsen and Sink 1978, Reuther 1980 , Bigot 1981 , Roest et ai. 1981 , Takayama and Misawa 1982 , Westerhof et ai. 1984 . According to Roest et ai. (1981) and Westerhof et ai. (1984) , differences exist between cultivars of Elatior begonia in the propensity to somaclonal variation. Westerhof et al. (1984) report that the regenerants from the first propagation cycle are uniform, but further subculture increases the frequency of variation, e.g. late flower-137 JOURNAL OF AGRICULTURAL SCIENCE IN FINLAND ing and extreme branching. This has been described also by Roivainen (1987) .
It is possible that the components of the nutrient medium, especially growth substances, increase the frequency of somaclonal variation in regenerated plants (Meins 1983 , Karp and Bright 1985, Evans and Bravo 1986, Lee and Phillips 1988) . There are no reports on the impact of growth substances in the nutrient medium on somaclonal variation in Elatior begonias. However, Varoa et ai. (1988) observed a greater proportion of variant (fasciated) plants of Kalanchoe blossfeldiana v. Poelln. when the concentrations of auxins (lAA, IBA and 2,4-D) and cytokinins (zeatin, kinetin and IPA) in the nutrient medium were increased. There were differences also between auxins and cytokinins in the frequency of variation detected.
The aim of this study was to investigate the impact of four commercially used cytokinins in different concentrations in vitro on the number of shoots produced per explant and on the subsequent quality of full-sized, flowering Elatior begonias.
Materials and methods
Commercially micropropagated Elatior begonia 'Barbara' plants were used as mother plants. They for 16 hours a day. After seven weeks, 10 explants with a cluster of shoots were dissected vertically into four segments which were placed on 30 ml of the hormone-free nutrient medium in a 100 ml Erlenmayer flask. After five weeks in the same circumstances as above, the shoots were harvested, graded according to size into small (<0.5 cm), medium (0.5 -1.0 cm) and big (> 1.0 cm) shoots, and the number of medium-sized and big shoots was counted. The number of small shoots was only estimated.
The base of forty (40) (Table 2 ). The use of rooting powder was found unnecessary, because the survival rate among the untreated shoots was as high as among the ones treated with rooting powder (both 100 %).
Plant growth
The shortest time to reach the sale stage ( = development time) was observed in plants induced with 0.5 mg/1 kinetin and the longest time with 0.25 mg/1 BAP (Table 3 ). In general, the development time seemed to be longer with IPA and BAP, as compared to kinetin and zeatin. The development time increased with increasing concentration of kinetin and IPA. In the plants induced with zeatin and BAP the response was confusing. The lowest number of branches was observed in plants grown with 0.5 mg/1 kinetin and the highest in plants induced with 2.0 mg/1 IPA (Table 3 ). The number of branches increased with increasing concentration of kinetin. With other cytokinins there was no such response. There was a positive correlation between the number of branches and the development time (p<0.01).
There were no differences in plant height between the treatments (Table 3) 
Discussion
When the cytokinin concentration in the nutrient medium was increased, also the number of shoots formed on the explant increased. This was, however, at the expense of the size of the shoots, as has been reported by Simmonds (1984 Poelln. plants using IPA instead of zeatin or kinetin, at concentrations of 1 and 2 mg/1.
A decrease was detected in the number of flowers and flowerbuds when the concentrations of zeatin and IPA were increased. This variation could also be a manifestation of juvenility, and it coincided with the increasing development time with increasing concentration of IPA. A question arose, whether the detected reduction in the flower size and in the number of petals could have been caused by a latent viral infection. Some plants showed viral-like symptoms, but the spread of a possible virus was not investigated in the present experiment.
Of the cytokinins and their concentrations used in this experiment, 0.5 mg/1 kinetin yielded the shortest development time, the lowest number of branches and the highest number of flowers and flowerbuds ( = best quality). Another question is whether the total number of big and medium-sized shoots thus produced, 9.8 shoots per explant, is sufficient for commercial purposes. The total number of big and medium-sized shoots can be termed "economical shoot yield" on the basis of easiness of handling of the shoots and their survival rate.
